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是 B 酸量，从而有利于产物丙烯的脱附，抑制了深度氧化产物 COx 的产生，提
高了丙烯的选择性。 
2）采用原位镀饰法（in situ coating）一步合成 VOx-SBA-15 催化剂，运用该


























The issue of improving the selectivity to the desired product is the most important in 
the case of selective oxidation of light alkanes. This dissertation contributes to the 
studies on modifying effect of alkali metals and preparations by different routes on the 
physico-chemical characteristics and the performance of VOx/SBA-15 catalysts for 
the oxidative dehydrogenation of propane (ODHP). The main results are summarized 
as follows: 
1) The effect of alkali metal additives on the performance of single-site 
( pseudotetrahedral monovanadate VO4 ) VOx/SBA-15 catalysts was 
investigated. The addition of alkali metals significantly improved the 
selectivity of propene which was enhanced by ~10 % at the same propane 
conversions. Raman, H2-TPR, Py-IR, NH3-TPD results indicated that the 
addition of a small amount (A/V≤0.05) of alkali metals did not change the 
structure and reducibility of active centers but resulted in a decrease of 
Bronsted acid sites which favors propene desorption and prevents the 
overoxidation of propene to carbon oxides. 
2) VOx-SBA-15 catalyst was synthesized by in situ coating route in a one-pot 
process. BET, XRD results indicated that the ordered mesostructure of the 
siliceous SBA-15 was preserved. Raman and H2-TPR results showed that the 
good performance of catalysts prepared by in situ coating route for ODHP was 
related to the better reducibility and dispersion of the VO4 species on the 
surface compared with samples prepared by the wet impregnation method. 
 
 

















第一章  绪论 
 





表 1-1 轻烷(C1-C4)的转化过程 
Table 1-1 Processes for the conversion of light paraffins (C1-C4)[1] 
Raw materials Product Phase Development stage 
methane chloromethanes gas,het. industrial 
methane methanol gas,het./hom. pilot plant 
methane syngas gas,het./hom. research 
methane ethane,ethylene gas,het./hom. pilot plant 
methane benzene gas,het. research 
ethane acetic acid gas,het. research 
ethane ethylene gas,het./hom. research 
propane acrolein,acrylic acid gas or liquid research 
propane propyl alcohol liquid,hom. research 
propane acrylonitrile gas,het. demonstrative 
propane propylene gas,het. research 
n-butane acetic acid liquid,hom. industrial 
n-butane maleic anhydride gas,het. industrial 
n-butane butadiene gas,het. industrial 
i-butane methacrylic acid gas,het. pilot plant 
i-butane isobutene gas,het. research 

































表1-2 反应物与产物中 弱的化学键能差值 
Table 1-2 Energy of weakest bond in reactant and product, values ΔH(DoC-H

















甲烷→甲醛 434. 7 364 — +70. 7 H-CHO 
甲烷→甲醇 434. 7 388. 7 — +46.0 H-CH2OH 
乙烷→乙烯 409. 6 443. 1 720 -33. 5 H-CHCH2 
丙烷→丙烯 397. 1 360. 7 413. 8 +36. 4 H-CH2CHCH2
丙烯→丙烯醛 360. 7 364. 4 347 +13. 7 CH2CH-CHO 
丙烷→丙烯醛 397. 1 364. 4 347 +50. 1 CH2CH-CHO 
丙烯醛→丙烯酸 364. 4  396 -31. 6 CH2CH-COOH
丙烷→丙烯酸 397. 1  396 +1. 1 CH2CH-COOH
丙烷→丙烯睛 397. 1 ≤443. 1 557 ≥-46 H-CH=CHCN
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